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(54) PRINTED WIRING BOARD AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
printed-wiring board on which a sufficient electric 
connection can be formed even when the diameter of a 
conductor bump is made small and which can deal with 
the enhancement of an integration degree and to provide 
a method for manufacturing the printed-wiring board. 
SOLUTION: A metal layer 3 is formed on the matte face 
of a conductor board 1 by a plating treatment On the 
metal layer 3, a part which corresponds to the head part 
of a metal bump is masked, in a circular pattern shape, 
with a solder layer 4. An etching treatment is executed 
from a solder layer 4a in the circular pattern shape 
formed by using the solder layer 4. The metal layer 3 in a 
part in which the solder layer 4a is not formed is 
scooped out to be a shape whose cross section is bowl- 
shaped. Metal bump groups 6, 6,... whose head parts are 
covered with the solder layer 4a are formed. A prepreg 7 
as an insulating board and conductor board 1 1 are 
laminated on the groups 6, 6,..., and they are pressed 
while being heated. The groups 6, 6 f ... pass the prepreg 7, and an interlayer interconnection is 
formed. The solder layer 4a in the head parts of the groups 6, 6,... is melted by heat at a time 
when the groups are pressed, and the head parts of the groups 6, 6,... are soldered to the 
surface of a conductor board 1 1 which faces them. 
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(Xf >7*15) , MTtcyuxtSi (Xf^7'l 
6) . 04 (b) fC7f;bft:J:5&f*@#l 3*^se.n 
•5. t©tw/l(*l 3©Wffi©2»&&l ', 1 ' ' Ko^ 
rm«x9^>?'K:<i:i3;N-#-x>y-r&£ (*t-9 
^17), B4 (c) lCmLtc£'>tj:&m& 1 3 atm 

ens. 

[ 0 o 4 o ] _tie U tc J: 5 *3&HftB(cffi& 7 y > 

j£LTl>S©r. £Jl^>:76]gffi<h«ft3£l £©&# 30 
S^iI»lft$Sii©{iifB14#i6< . £JS^>:/6Jgffi©it 

5 o umm&±^5m$i<Dmn&®mzm^z>m#>-<> 

7<DmftMTic£x-m. : m*'bZ < l"4ct*irt^ ^ 
->±©ffi«£>h£< L^cO, ffiSl'* £->€■©<>©:£ 

[o o 4 i ] mtc&m>i>76gM<Dm&Z'i^ <?z> 

t, 7X«# hlt<Dffl%V. &m^>-76<D-m2Z&< 40 
£««©»<*£»< bfc«). «S2fioj©J*8ltt 

[0042] t tc. ^mmfimicmzT-') > i-m&mm 

4 aCD^>#£ffll,>T^>#ttWOTt,>£©t\ 
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[0 04 3 ] MJcWafcJ&Wrtt&R/O^e £' 

©#jg£ffl^-cffjjiSOTt>£©-c\ 'j-y-r ^^{c^js 
©HiBWSSMtc&i. 

[0045] *^©«gffl(i±ia*is©^«g{cia 

[0046] (IR 2 ©SOfeftJlD #&BJ!©JfS2 © 

[ 0 0 4 7 ] 0 5 (i^SUSJ^iCtft* KT 9 7'^:?' 

'J > h ie^«ffi©^*&©iJSn £0* o tc y p - * + 

- h "C* 9 , 06-08 ttR^©*gW©tt»*Hij* 

o/cMa»fB0-c*s„ 

[0048] *H)!i^Sg-C«. il^©3|^:S 1 ±K»(,» 

etctitcjtfisi-riaMHEi ' ±©m©*»wj£«t:J* 

[0049] 2fc*«ag»-Ctt. 06 ( a ) (C^ btc i 5 
CClp*©a»#18 1 4. C©»|^ 1 ©v 9 h ffi 

(0f ±ffiWJ©^ffi*iffl^ffi) ±tc«itt*»t>«Jitt £ 
©«*J13?r^^S Uf-^la). C©«tt@3 

^?i^i'Sffi©^^fflC^C£*i-C#5„ SEfc. 

a^si?«a« o/c*j. x 9 ? > ^ayg*^f*« i © 

IK 

[005 0] ^1>T0 6(c) SCTnL/ci 5 (Cig#« 1 
©, ^»)g3?r^L//t©<tJS*tffli]©ffl (0*Tffli|© 

7*2 a) . 

[0 0 5 1 ] vX*>^B5*^f&;*tifc6. C©±K 
0^L^t^^^-'-!^->?:S*aTS7tU (X-r-9-7'3 
a) . ^H^*>7 - 6©sSg)5K*/cSSIJ^©v^ + >^Jl 
5 a*5Sft3-&. ^*im©SP^(*^Lr (Xf-^ 
4a), 06 (d) ^C^L/cR*JCC-rS, 

[0052] c<DiKm-cm^rmmm>hm»w. 1 *x » 
?• > ^-r & x 9 ? > ^*»cin w -c * » ^ > y ttTttir » , 

^>?'mj&$:i7 *) (^7-^5a) . 
[0 0 5 3] x 9^>i/ffi©cfTi*vx+>^)15 a t 

-7* * > ^B 5 a t omvmm l tcmtm 1 *sx , ^ > 

-7X + >^J15 a©T©gi^«X9^>^Sn 
tel^fctb. 06 (e) (c^U/cJ:^^:. j«<*«1©^UJ 
SI5^*5*j^§!K^6n. »rffiBS-^ff$r. Wg|J3!)5vX+> 




u 

n-s. 

[0 0 5 4] #Ccv**>$Ti5a£&£l> 
6a) . 06 (f) <D£llc£im>*>7m6. 6. •••© 
3iaJ«rSW3#^„ C®ttflrc&JR'0:7t¥6. 6. - 

a) . HB (g) (CTnOfcJr^tc^Jl^^^e, 6. 

[o o 5 5 ] #fcc ^ Lrjrawtc&jii.'O^e. 

6. ■&1&fS,Ztltcm#&l<D±.lC. 07 (a) CC^T 10 

[005 6 ] 07 (a) ©tKSTC^UXf &<!: (Xf 9 
^a), &JR;0:7i¥6. 6, ■ifi-7'J'7l>?7>kn 
ilUT0 7 (b) (CTn-Tct^tc, £M^>76<Dmm& 

7>)7vvio)fmm(Dffi< l cnm-?z>. mi <c) 

a) . CtDtfSgT-to&TK^UX^Si (Xfj^l 1 

a) . 0 7 (d) lCfn-?£>?lC&m^>7'm6. 6, - 20 

BMSP©*S14^-X Hi 1 4. 14, -^Sl ' CD 

£©M&K«J:*)2£mtt'-<--x F-Ji l 4, i4.-»«<b 
L. saJI'OTtte. 6, •••<D*SM|S*i*{MRl ' 

■;-/uy7 4>*{*«i ©v? hHccjft/Owen^i 

[005 7 ] C©WB*£ 1 6 <D&mWfa 1 1 ' tcr> 30 

2 a) . 07 (e) (Ctj^L/cJ: ^&nTS 
«16aW6n5. 6 aCDffiffi 

tc. ffriax f-^ia^Qai -ccoxfir^)Sb/c*« 
l 5 ' M'lSi 5 ' ' ggnpo^tfe ' . 6 ' , - 
ac«feW/<>^»6 ' ' . 6 ' . -36«*ti-em*i«* 

ramm* i 7**»£ti&. c<onm# i 7©pt®©ag<* 

«3 ' , 3 ' ' CCOl^-CWtfcEi v^>y(C«fcf3^5f- 40 
-Is iff hi: (XT? 71 5 a) . Wffi{cl2^^-> 

*5jf^sn/c4)ico^»ifiz (0^«is) wens. 

[005 8 ] *HJ6C0tBS|-CW. £t7JK:J?^©>gft« 1 
[0059] £tc. /N>^©ftb«JtCigmtfc^-X h 1 

4*m^x&m^>zfme. 6. •••icncc^r^jgE 

4 ZBf&UtcK) . CCD^>yjl4?:i-y^>yT'5#ra 50 
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[0060 ] ^^ifiJB^tcfci^r. ^mit-^-x 
[0 06 1 ] (msoXIUHB) «T> *»!H©«J3<D 

t o o 6 2 ] 0 9 uz&mjmtcm& f r ? 
> hse^»fecosifi^©^n*0^ofc7 a-?- ♦ 
- h r * <o . 010-01 i «ra*ffi©&aRM>««* 

0^ L-/cgS$rffi0T'& 

[ 0 0 .6 3 ] **36»«-Ctt. sIPO^Be, 6. - 

■t2><D&-rjit}-r. #«/N*>ysf6, 6. •••©jsffi.tcn 
[0064] ^n^fi|-c», sr. fufam2©iufc^ 

S8<!:|5ltttC0 10 ( a ) K^LfcJ: 5 &J?^©iI&« 1 
t©iS£Mgi©JtffliTNK:0i o (b) tc^o 

b ) . tt *j , c<oxy?> vmmm 2 «#bs ojtg-e* 

[0 06 5] &CC01 0(c) ic^jVrjc^c, x?^> 

ifmmm 2 ©a%®£#4c*>fco T_tsp/N> #h 1 8 *m 

mti> Uf^2 b ) . C©±§B^>2'JS 1 8 4>mTl3 
im£3?^>#*m>6©*W£lA>. 
[0066] *(Cil 0 (d) (C^-Tct^tC. C©±5P 
#m 1 8 ©±(c«S^c 3 uUf 

4b). 

[0 06 7] C©7"UXB$©^(cJ;0±a5^>^Jll 8 

a^ml . x»f> 1 8 ©±tc^^s 3 > 

W»lt0 10 ( e ) ©£5 ^cfflJi^ff^-r^. 

[0 068 ]*Ki*Sl©, ^,»S2»#®3 5:>'^>yW 
WUfc©iWJg^ffiJ©S (0^Tfii]©ffi) K01 0 

(f ) K:^Ofc<fc i 5^TSB^>^B4 5:7BfiS^-^> Uf 
*7"5 b) . 

[0069] mzm 1 ©n^Ss©x ? v'4 - 

8£[3Jfi|©^«:J;9. C©TgP^>^d4 {C^fl/TS 
iftt/.(^fv 7"8 b ) . X-v7->?LX">#m4i: 

•?z*>m->txicmutc& -7^y^m^m^x 

(Xt- v 79 b) . 010 (g) «:tt;U/cJ;^!S^M/< 
>^6©3lgf5(C>PtJt.T^SIJ^K:©^^>fll4 a, 4 
a. -3&«A4»->tt{c^3 S. 

[0070] xi,>xc<DVtmx3-v?->irmimm-r6 

L (Xfv^l Ob) ^«Jgl*sgp^K«:x^^>^3 
*VC01 0 (h) K:^b/ccfc^i5:sISi5^^>^il4a, 
4a. •••■C«SSn/c^J3^>7-Sf6, 6, ->WB»iS 
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[o o 7 i] c 5L-cmc£m'iyym6, 6. -©si 
smncyjy\yi/7^mi i (a) ct^aio c* 

b) £. 7-';7-U^7^IS^07-f¥6, 6, 

[0072] &t»ng ii(b) (c^jvr «fc 5 c©& 

M'Ofme. 6. •• ^Kiil/fcffiijcD7*'j7-U^7MK: 

(?;f^i3b) , ixmmcvu^-rit txf^y io 

14b) , ■7V7lslf71fiW#&l ' (0-7 y hSiC&# 
3*l£££fctC. #JS^*>7-Sf6, 6. -onas#i9flc 

«i '®-79 f»Bicffotttt6ti. aniens, com 

ft&lc «t 0 > y 4 a L r&IR/O 6 . 

[007 3] C -5 L-C»fiR3nfc3TS« (Hqt&B) 
©F5ffi©#{*S 3 , 1 ' iC-?(,>X'*Z-~>#S-Zi. 

(Xt-v 7*1 5 b) s mi 1 (c) CC^nGfcJr^&M® 
(C^n^tlSB^J13 a, 1 ' &-t)Wf&ZtltcZM<D^7 

tti9f>mht\&. 20 

[0 07 4] I(CC037ttl94m>t4i« 
±©£fH££ff*ii£T-2>K:w:. c©=JT*t©iS3ffiK:|gi l 

(b) (c^u/ti^^is^iioryi/xticttc 
J: 0 mc&mifr?Z> C £#T& s. 

[0075] *sijfi^sg(cj:tiif . &m>*>-?m 6, 
6 *i s £ i >5 #w©ai*#f# 6 n * „ 

[0 07 6] (m4©|«ffiff^) «T. *$%W<Dm4<0 30 
[ 0 0 7 7 ] m 1 2 «*H«6)fJ.«{c^S FT ? 

[0078] *ns6ff^-c«. m&DW&m 
^■jeimiioBaawtiaii; i tt©»t***»6ji&iW--6. 

[0 07 9] 1 3 ( a ) ic^t 

fc£5fc/*^i#fHlU*ffl.§:U £©«{$« 1©-7j 40 
©M <H4'TfM©E) ©^i*(ct>fc-7-rS 1 3 (b) fc 

s-^l c) „ C©^>^4*>B5f5i^at*^^>y?:ffl 
t>4©***f*Lt». 

[0 08 0] '-XlC. D1T3S* 1 <DggM0E3K0* 7- 7 7 - 4- 

8 tmm<Dijmc£<o, c©^>yji4ic*ti,-cs'7fci*fe 

(^f-y7'3c) . Uf-^4c) . x y^> 

^T^>#M4£vX£,K£->tK(c£Sl.)"cf&. 50 
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*>yiB*ISfe*(/C (^f^5c) ,R13(e)K 

^>yi4a, 4a. ->VlicBf&2titcW& 
It?*,. 

[0 0 8 1 ] ^u-cc©tti-ci ^>^l(Cftt6 
£ c) «^Kl7i5gp^.&tj{cx y^>^$tl 

T013 (d) Kl^Lfc^&SlSB^^Jf 4 a, 4 
a. 6. -a^fiJcSJ-l 

So 

[008 2 ] C ^ L/Tf#ft:^IS^>^'ff6 , 6 . -©3B 
ffl&iCT'VT'l'tfTtEl 3 (e) ©<fc^CcmJtl/ (* 

f^7 c) . umric-T-i-x-rz c) 

So 

[0 08 3 ] ,X^xm 13(f) hctx? J; 0 fC. c©^ 
fp-->7*i¥6. 6. •••3!)SajiL.fcW©7 , ';7-U^7ffiK 

0 c) . -fVWyiimWfcl '(D*?v VWltWSZ 
hSiiiK. £J!M->:/g¥6, 6. •••©Blgp*^»« 

1 ©v? hsscflPLttweft. jn^^nSo c©/ra& 

[00841 C5 L/T JF^SnfcaTSfi? (07F*lg) 
©WM©jS<*&1A, 1 ' {C-?t,>-OS£-~>^-r££ 
lc), 013 U) JC^t/ccfc^^Mffi 

K-en^niatJi 1 c. 1 * a&B!&ztxtc—m<D^7 
#2 o*n#?.ns. 

[0 08 5 ] IKC©37tt2 0^mi>T4@« 

(f ) K^lfci^iSi^iiuyuxnctfi: 

[008.6] **I(HBMKC .fcfttf. ^JS^-> ^ 6 , 
6, -£^©JS®WJ©B^Jgi c^^^i^iSi^-,-?: 
t^cife©^?ttivSi*.e>»fiK3nrciS©-c. ^H^*> 
^6, 6 , - t-e©M!PJ©S2ii£Ui 1 c £ ©R3©Sm 

(fiat^^tcff6ti4««Btt©*t»feo-c*o. -e© 

[0 08 7 ] «SIS»*JjJ>ttt»©-C. 

[008 8] (3(15 (Dm^mrn) WT. *^J©^5 © 

[ 0 0 8 9 ] m 1 4 t*$£t&[$J&fc:ffi& fJl> FT f 

+ - h o . 111 1 5 itmifi£<D&®.vi<Dy(m%mfn v 
[0090] xmbBm-ct,^ m&fc±ics +^jm* 

[009 1 ] *JI)5fi»^{C^^Sf^73T*r «. 0 1 5 
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( a > Kiifci -5 i<cmm<Dj: >> tsm^vmim i zm 

Z*>?M5ZmB< l CBm-?Z> d) „ CO 

* > ^® 5 ©n $ :/<Difts ccia^-r -5 C 

Sf©JIi*. Wxli6 0 fx mgg©v^ 5 4iS)t 

[0 0 9 2 ] ^CCC©V^ + >^J15©Ji«:-7^^-'-f^ 10 
->2 1 £fi*a5„ C©v*$^-c£->2 1 tc«#M^' 
>7 ,; &^-r-S{4g(CRff^^->2 2, 2 2, -im 

ash-en*. cne>©pif>'^->2 2, 22. 

0iimiaK©SjIfl£OTRfl^*->2 2. 2 2. ••• 
ZltmLX*s<, C©v* 2 1 £K*a/cttt!S 

tSjElt Uf5-7"2d), Rff^*->22, 2 

2. •••©as^stt.stK aimitrz. 

[0093] •?xt>j<$->2 i trnvm,. mm-r& 

-cmUZti. HI 5 <d) (C^b/cct^{C»rM^J§^© 
^2 3, 2 3, -#Jfcj&;*h. cn6©^2 3, 2 3. 

•••©jgsp©2»f* i Skm&mm-rz. 
[0094] A&tcDvmTmz-tmnms y^nmz 

]5feUr^JS*Sfm$-t±St (Xf^4d) . 115 
(e ) (C^L/ccfc^K:, Ch60^2 3, 2 3. 
&S^Mtl/TBSRtiff;©£JS;-?>7 - g¥6, 6. -tfi& 

[009 5]^t-7^>i/i5a^U (^f 30 
•7*5 d)> lsfrZ'&tc£m'i>7'mQ. 6, -©HMWc 
vN>^)14?rJF^-r-&Ci(C<t:i9® 1 5 (f)K^Lfc 
J: 5 ^hRSPAVn > 4 3 nfc^B > :7W 6 , 
6. ~&Bf&2tiZ>. 

[0 09 6] -Xicm 15(g) iCmT^^ic. ctihoy 
£M'^7$t6, 6. •••©BRgl5±{C7-';^by7 tlic 

-e©±KH?g& t'<D2»^« i ' *mm v (xrvyi 

d) . ttJ^TiC-^UX-r^i (^f^8 d) . HI 5 
(h) icfjkUtcj:^U:zf'J tfl &&|R'<>:7ft6 . 
6. 7'^uy7*siffil 40 

cc*g#;*hs. -en<ti5iB$K:> #n^>7'3*6. 6. - 

Sh. Hi 5 (h) CC^UfcJc^^arS^ff 6n 
[0 09 7 ] C 5 L<Tff2)£ 3 h/c 3 T««©j3|M©igft 

d) , h i 5 ( i ) <<c^tc^'>tmm^n^nw.WL 

Ila, 1 ' a#J&fiK3ft/cHJf<D:3Tt*2 4#}#6ft SO 
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[0 09 8] ftte. EitC©:37l*2 4?:il>T4i£( 
±O^Bg*lBfiK-rS«:«. C©37*t2 4©SS®KH 
15 (f ) {C^b/ct^ft^Sl^^U^U^??:^ 

[0099] *HJS^!iSK: £htf> 1 ©i^©{i 

iff&mr -s^ra £«ns-f s c t * s <t 1 ^ ^©a* 

[0100] gfc. <&g&S|5#K:©,*> y + U-C^JSvt 

[01013 i(ci 7 ws%©-c, i 

5#*r©$s*«>»e>hs. 

[0102] (US 6 ©HJjsff^) «T. *^BJ©^6(D 

[ o i o 3 ] h i 6 izxmm&micmz tr^u ft -^s? 

7" > h Kif£««©$iS;fr?£©^h£H* 1/^:7 P - * 
+ - h ?$> V) . il7 «|5];££©&|m©ttti§£H/T; L. 
ZcSiSBfffiHT?A>€>. 

[0104] fcsaBBttrtt. aWWLbfcy 

[0105] *SUS^{CA^^,»lig*Sr«. H 1 7 
( a ) icifkLtcJ: 5 Ki^Oj: 5 1 
;g-r£. C©^«lCD*ffi©ffll>SEn^v^ hffi^cv 
**>^JI5£ff^-r6 (X^-y^l e) . ftfc. *^ 

[0106] ;XJCC©vX^>^)15(D±{CVX^^n^ 
->2 1 c©vx^yN"^->2 1 ic«^M/N' 

>7'ZBf&?Z>{&MiK.Pim'm->2 2, 2 2. 
?L3*l-C«,»?>. cn6©RfA-$->2 2, 2 2. •••« 

S5 0~6 0/img@[©Sji?L<t0rR^^-$->2 
2, 2 2, ■•*W,l8.hX*5<* CWXi"*Z->2 1 
*fi*a/c^-cs^0t (xf?7-2d), 
>2 2. 2 2. -©a$»*Sl£Stt. pJ^bT5„ 

[0107] 7^i'A*->2i*KWi/, ^-ra 

i (^f^3d) . %<D^tc-y1c%^<D-7^^fm 

5©**ioj^[fcLrc^c»-c, c ©sp^-©*^3S^a 

m*$n. HI 5 (d) tc^O/cJ;^«:Wffi^^© 
7t2 3, 2 3. -*Jff5fiS3n. cnecD^2 3. 2 3. 

[0108] 'XlCCOlW&iVWjUiMnMst -J^MMZ 
mLX£m*ViiiSZitZ>£ Uf"^4e) . H 1 7 
(e ) teifil/fcj^tt. cn6©7A:2 3. 2 3. 
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#JgJI3, 3, -tfBa&ti&. 

[0 109] mtccovm-cj v **«a*iyrtfJ5t^ <t 

(^f^5e) . Hi 7 (f ) ©<£5ic£ISIS3, 
3, •#J&ftU KlJJt/aaofai/O^e. 6. 
• •#0J&3tt*J:5iC&.5 o 

[0 1 10] »>Tvxt>i/15a«ib (Wj 
7'6e) . 3a,»t4i/<>^»6. 6, -®ffl»«c^> 
^14^tSt <X^v77 e) , 01 7 (g) K 

^ufcj: ^ ttHwai^ > 4 vms. 3 hfefti^>^ io 

»6. 6. -iWflRSti*. 

[0 111] yciCHl 7(h) tC^t<fc^K, Ctl6® 
^JS^>^P6. 6, -CDBMgPiCC^yyuy? <hM(C 

e) . mmrtcyisx-rzi. (xf 7 /9e) . hi s 

(a) (C^UfcJ: i 5CC-7 - >;7-b^7*#Jl>'0-7'Bf6, 

6. -#msi/. 7 - »;yu^7^i«^i -©7»n 
&c&*3ft£„ -eti&pm*^ ^s«/t>^«6. 6, - 

ft£„ c©fln^K±93lSI5©^>#4#©ijtUT#|g-''< 20 

3*U 118 (a) (CSl>fc<t^ft37SWi6tl 

[0 1 12] C 3 LTBJ&3*lfc:3Tg«©ia*ffi©2»& 
8U, 1 ' «:oi,>T^"£-.=.>y-r-5£ Uf-; 7"1 0 
eK HI 8 (b) (c^L/ct^^BBic-en^niBSg 
11a, 1 ' a#Jf$)£3ft/cZ:jf ©a7#2 5#f#e>ft 

[0 1191ft*. g(CCCD3TM2 5£/Bt,>T4JSfcl 

17 (g) OC^ LfcJ; 5 &»f*«l U ^7 

[0114] .fcfitf . 1 ©^©{ft 

tK©{tf®ff*Wc&SJ:Mci£0-f £©-c. 
^>t/T7*UX-r5I^K:>' , >;7Vy^rSfflLM<^»), O 

[oii5] (m7(ommnm) jut, *mwomi<D 

[ 0 1 1 6 ] 0 1 9 W*HSS^^CC^S t'JU FT ? 
:/ ') > h iei£*&©$2&;fri*©ijfc*-i£0^ Lfc^n-? 
+ -hr*f), 12 0 2 1 temim<D&M%<DVl 

[0117] ^njs^arc&j. *is«cifeofciijff^gs/jN 

50 
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[0118] *nmBB.K:frfrzmmimT-te, 01 9 

( a ) (Ct^U/cJ: -5 £f0?§©cfc 5 1 ^MST 

5. 

[01193 z<m&m\<»Kw^m&\tym*:mh 

T (Xf -^1 f). 020 (a) ic^LtckStemffi 

»«r*®fcfij^3 5^-f>#— t>^>v- 

[0120] C©<*$K0T^o7cUjS©e&'KJ[Ha£ 
«5E b/c«{*S 1 A CDBtC 7X * > y@ 5 £»f -5 
(^7- y^2 f ) . 

[0121] ^«:C©*7X^>^JS5©±K:-7^^^^$ 
->2 t©VX:?vC£->2 1 «Cti#Jl/-f 

>y*^fS-rS{ag^CRff^^->2 2, 2 2. 
fLSflTt,**. Cfti=>©Rft^-{£->2 2. 2 2, •••(* 

0~6 0 ymfIK©Sffi?l£t,TPW^£->2 2, 2 
2. -€rff^L-C*i< „ C®7X^*->2 1 Srfifc 
fet«T«3tLT (*f-*:/3 f ) . RJ&/n-*->2 

2. 2 2, -©g|5#£Kl£;3-l±. pj^{b-r^. 
[0122] 7X?A{!->2 1 ItTS 

5©^*5oJ^bLr^-5©-C, C©gP^©*^«!^a 
02 0 (e) iCjnLtck^cmW&mBo) 
K2 3, 2 3, -*5ff2)&3ft. CW©^2 3, 2 3, 
•©Jggp©igf* 1 A*ffi©^7c^/h&Gaa#gSHJT 

[0123] XKcotmx-mjummm* 

JtOT^fl|*WHi3'SS4 Uf?7 - 5f) , 02 0 
( f ) tC^l/fc^-MC, cn6©^2 3, 2 3, 
to^, <fc ^ K LTOlSRtt0©#M^->7'©1S7c(Cffl^-r5 
#)SB3, 3. -i)Wf&2tlZ<, 
[0124] C©i§, 51813, 3. 1 A 

^HDWtCfSotff^^tlSCT, sfelS®3. 3. - 
(Omfiizmfoffi. 1 A^H©^ofc^/K«tE3a?rig|ftU 
r> 010 (f ) t,C^Ltc£^rj:'Ji^tciliM<DWa*^ 

[0125] miCCVimx-jt •yttM&LXtrte^t 
(*7-vzfQ f ) . 02 0 (g) Oi^K^II3, 

3. -MfiU. Kffl*^^fcLUM©^IS'''?>^6. 

[0126] iXO-evx+>^J15a^^*t (^7--^ 
7*7 f) . ^>tr^S^>*>^Sf6. 6, -©BlS5K:;>> 
^H4?:Jf^-r-Si f ) . 02 0 (h) ic 

mote*'? tzmmi" > *tm4x-mg.zt\tc±m^> 

[0127] i>CK:02 0 ( i ) tCTTrf J^CC, Ctl6© 




(11) 

19 

^•<D±5cgirgft £©«{*« 1 ' ^rSilL. (^7-^9 
f ) . MTKyu^tii (Xf^^T'l Of) , @2 

1 (a) <£.7fi{ J tc&^ic-7vy\s>fi z&jgmsym 

6, 6, • #miIU 7*y 7*U^7#jgf£&l ' ©v», 

6, • -onmmwR 1 '©-?? hffi«n?L,ttwe,ft. 

Zm-tZft. 02 1 (a)KiL-fcJ:Vi37lS^ 10 

ens. 

«1, 1 ' CCOl>T^-£--> (X^^l 1 
f ) . 02 1 (b) (c^b/cJ;5&ffiSk:^n-eniBi|§l 
Jll a. 1 ' a.tf&f&Ztltc^m<D=iTtt2 6#f#£>ft 

[0 12 9]fc*J. I(CC©37tt2 6^l,>t41fe( 

2 0 (h) tt^U/t<fc^£ca»t£«l A*y <) yi> ?7 * 

[0130] *39BB*«:<fc*i«. 1 ©SUffifcffl 

a £ft •) . c ©2g{*« 1 a <Dm-&<D{&mt atwjcc * 9 
4 t «affl*Jt"rci«:j:o*w^>^we. 6. -©sbsb 
fc&ofcajMOWffi^K&SJ^tei^-r-S©^ :/ 

•j y v if &ftu x y u x-r sibcc 7' y :/ u y £H« l % 

[0131] 30 

*«2<D§(*iK^>ww?nti,^©-c. mrnom 
mf)imifiimvmm&.tfim< mm)temm.i>m^y y 

[0132] #RA>:7-ffif£> * Office J: »)«f*«±K: 
BUS.? 5Ci(cJ;») £JM/>' > 7-/£ffi=&«^{c5t^(c« 

[0133] x-vi-^'f&mmzft&si+zm&icte, 
&*)^>^y*mmmz$&z>ztifi-ezz>> aq 

[0134] tmte&tvtmicmm&^y 
^»»4c t ec<fc o ; ^gn#©era«^**M«ci»± 
-ess. 

[0135] #Jl^'>-7'©^MtSMt©M^c^> 

[ 0 1 3 6 ] x VOmit*.*) 1 fe©/?M*©gf* 
«#> 6 ^g* <h 7'lS®ffliI©ia^)l ZBf&T £ 

cue**). x.m<Dmm{ttmw.(mtnco&T^m^.v 



^§3200 1 -2 74554 
20 

[0 13 7] ^>^Jl©f^t>0(C«Stt^-Xh^ffl^ 

[oi38] m#&±.K.mvmui* ?*$&mLr£m^ 
gjs^/hs ^y y > b^m&vm&fr&zmm'rz c 
[oi39] ttc * -y*^a©#s*x*-r?>{ci«9 

[0M©f§WcCgyyn 

[ii]$i ommBmic&zy 'j > ne8t»«©ssij£ 

[@2]il ©HJSJ&Jgtera-S ^ 'J > H2igsat£©&l* 

[S3] ii <D$mBmt<ti%z y y > h &!§?»&©&#; 

fig* 0^ U /cSig»rffi0-C & S . 

[0 4 ] n ommBmic&z yj > heais&o&R 

0^ i> fcsiKiir* s . 
[ 0 5 ] m 2 ©usimsw* * y > h mmmu<D$±m. 

[06] *2©»§j^c&syy>hie*gsffi©£tt 

[0 7 ] * 2 <D$m&micmz yj>t ib^s«©s« 

[08] m2<DniMBmic&2>y')> hSttSKo&tt 

I^im OfcSii:»rffi0-e2)£„ 

[ 0 9 ] m 3 © jnw&.itc^* ^ u > f- Ki«se©sjit 

[010] «3©lliS^MtC^.57'y > hBH^»ffi©# 
tt^*0^ L/cSit»rffi0-C* ^ . 

[0in m3<DmnBmici&*>y>) > ness«©& 
[012] m4<DmmBmicfcz>yv > hgesie®©^ 

[013] l4©Hifeff^{C^-S yj > hBB«l*«©# 

tfc«*0^ ufcsa:Bfffl0-c* s . 

[0 1 4 ] m 5 ©HJfi0fi§{C^4 ^ y > h |gi^»«©t? 
[015] ^5©^Jfeff^tc^€>^y > H2i^S®©S 

t^*0^ o /csa k ®0 v$> z> . 

[016] ^6©J«6ff^tc^.57-y > hBQKMOH 
[017] m6©HSSff^{C«-2.7-y > YWffiMJm>& 

imzmfik Ltcmm.&iMmr-$> h . 

[018] m6<omnBi&< l t&&yi) > hbk»«©s 
K»€rHm u tcmm.mmm -c* s = 

[019] miommBm^^yv > ne^ss©^ 



C12) 



21 

[@2i] ^7©^*l0Slcc^^^y>hse^»«©S 

t#££0^ vtcmm\8iffim-e& z, . 

[022] «*©^»«a[^y> hBSK£&<DKa&«t 
£0^n L fcSKKBOBI-?* £„ 



1ffi%2 0 0 1-2 7 
22 



1 h„ 



* 



[an 



[02] 



[03] 



( gg ) 

, I ~ 

I __, 

I 



? i* x 



1 



I 



g U X ] 



I ' 

z 

3 
4 

5 
6 
7 

e 

9 

10 
II 
12 
13 
14 
15 
16 
17 



<©> 



<-f) 



<»-!> 



(l> 




(Si) 



<fc>) 






(13) 



200 1 -2 74554 



[IH4 ] 



[19] 



teO 



(h>> 




13a< 



[012] 



C ) 




1 




| /^*JB<D»J* | 


lc 


1 






2c 






| ft * | 


3c 


1 




| a * 1 


4c 


1 






5c 


1 






6c 


1 






7c 






! * i" * 1 


8c 






I mm&m | 


9c 


1 




1 * «* * | 


10c 


1 






11c 


1 




C x > K ) 





|/<>?»ja(I»f>V)| Sa 



2a 



I 



3a 
4a 



( **-h ) **** 
1 

I - 

, f , 

■ gggj i 3b 



-*A*>tfm*& 1 6a 



T 



7a 
fla 
9a 
10a 



* | 11a 



12a 
13a 
14a 
15a 



( s is X. i 


4b 


I 




T »/ x y m GHBJS 


5b 








fib 






1 « ' * 1 


7b 


1 




a « 


8b 


1 






9b 


1 ' 






10b 


• 






1Tb 


1 J 




1 ? U * | 


12b 


1 




! «sa» | 


13b 


1 




f W X 


14b 


1 , 






15b 



[011] 






(14) 



^132 0 0 1 -2 74 554 



[06] 



[07] 



(a) 



to) 



(ST) 




14] 



C ) X* 



I 



"7 v x 



id 

2d 
3d 

4<1 
5d 
6d 
7d 

8d 
M 



<fc>) 



<o) 



(cf) 




[016] 

( X»-h ) ^f-^ 



I 



T 



1e 

2e 

3a 



| VX*>Vjltta~| 6e 



(t>) 



I M>*Ji<0#f* | 
I 

J 



[ ^ U X 



78 
8o 
9e 
10© 



16a 



[018] 





1 a 



CIS) 



2001-274554 



[010] 



13] 



19] 




! 



I 

\^**><rm<b&i$i\ 
I 

I ■ « 1 





J 



I ? U X 

I y<*-->^ I 

1 

( * > ) 



I 

| /x>£Wwgg | 
1 



8f 

10f 
11 f 



6 



mz i ] 




F 3? — A (#^> 5E317 AA21 BB12 BB18 CC31 CC52 
CC60 CD23 CD25 CD31 GG14 
5E346 AA12 AA15 AA22 AA35 AA43 
BB01 BB16 CC31 CC32 CC40 
DD02 DD13 DD22 DD32 DD33 
DD47 DD48 EE02 EE06 EE07 
FF24 FF35 FF36 GG17 GG22 
OG23 GG25 GG28 HH07 HH25 




This Page Blank (uspto) 



